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Introduction
The Ethiopian economy has witnessed a double-digit rate of inflation since 2003, culminating at 53% in June 2008. Particularly the significant rise in the relative prices of grain and other foodstuff such as sugar, edible oil and other necessities in recent period are very worrisome. Evidently such large changes in both absolute and relative prices in a space of few years can undermine the rebound in per capita incomes in the last decade and the poverty reduction effort of the government.
The gravity of the problem has been well understood by policy makers, and efforts are underway to cushion vulnerable households from the consequences of the price surge. The potential role of such interventions can only be known if welfare effects of rising prices are understood. In addition, better measures of the key parameters that drive the demand for grain and other goods is a useful input to the analysis of the causes of relative price changes in Ethiopia.
This paper attempts to fill some of the gaps in our knowledge of the link between welfare and rising prices by examining first what the distributional consequence of the rise in absolute price has been over the recent period in rural as well as urban areas. It provides quantitative estimates of the change in the measure of income inequality due to price changes alone. Such findings will indicate whether or not the poor have been affected relatively more than others during an inflationary period. Secondly, the study provides evidence on the welfare implications of changes in relative prices of key consumption goods by constructing concentration curves using non-parametric methods. The pair-wise comparison of concentration curves provides a useful analytical framework in generating partial ordering of welfare between consumption goods. This framework can be also used to analyze whether subsidies on wheat or other grain products could raise welfare, particularly so if it is financed through surtax imposed on other commodities, or income. Third, the paper estimates the effect of changes in the relative prices of agricultural goods on consumption growth for rural as well as urban households to capture welfare effects of the price shocks. Finally, a range of income and cross-price elasticity of demand values are reported to understand better the role of demand shifts in driving relative price changes. The key results emerging from our analysis are first, the recent dramatic rise in the general price could be responsible in raising the average Gini coefficient in urban areas by more than 2% every year. In other words, between 2000 and 2006, the Gini coefficient could rise by about 6 percentage points due to inflation alone suggesting the anti-poor bias the inflationary process has in urban areas. Secondly, consumption pattern for cereals and other food items suggest that subsidies targeted at maize in rural areas, and teff in urban areas financed say through a proportional income tax (surtax) could be welfare enhancing, particularly for the poor population. Finally, while real consumption growth deteriorated significantly following the rise in the real price of food (cereals) in urban areas, its effect on rural households depends on the potential to be net seller or buyer. As a result, land rich households tend to benefit significantly from real and nominal price movements of cereals while land poor households lose enormously. Thus, policy reforms designed to raise agricultural terms of trade in favour of the rural sector need to bear in mind that it has the potential to precipitate poverty by impoverishing the land-poor and consequently raising income inequality as well as pushing the average farm household into poverty.
The next section discusses in some detail the methodological framework used in the paper, Section 3 describes the data source and survey methodology, Section 4 discusses key results and Section 5 concludes the paper.
Methodological framework

Welfare implications of inflation
To establish empirically the impact of inflation on the poor, it is possible to use two approaches (though interrelated) based on household budget surveys. The first, and perhaps simplest, is incidence analysis using concentration curves for a wide range of commodities. In this case, the rise in price of a particular commodity is regarded as an implicit tax, and the expenditure profile of this commodity (or sets of commodities) is used to infer whether the rise in price affects poor households differently from non-poor ones. This exercise provides rich information on the aggregate welfare implications of increase in commodity prices and its distributional implications (see eg. Yitzhaki and Slemrod 1991). Furthermore, this approach allows for evaluating the welfare consequence of subsidizing a wide range of commodities.
Concentration curves are generalized forms of the popular summary distributional measure known as the Lorenz curve. The distribution of expenditure on various goods across a spectrum of household characteristics renders valuable insights to policy options 2 . The concept of concentration curves was first used by Roy, et al (1959) ; and later Kakwani (1980) provided proof of some of the empirical properties, and Yithaki and Slemrod (1991) used them to analyze issues of marginal tax reform in a revenue-neutral setting.
As defined by Yitzhaki and Slemrod (1991: 481) , "the concentration curve is a diagram similar to the Lorenz curve. On the horizontal axis, the households are ordered according to their income, while on the vertical axis describes the cumulative percentage of the total expenditure on specific commodity that is spent by the families whose incomes are less than or equal to specified income level". This definition of a concentration curve embodies the income effects; and Rao et al (1959) introduced relative concentration curves to normalize the effects of differences in purchasing power so that the effect of differences in preferences for various commodities can be neatly captured. Kakwani (1980) 3 proved important theorems pertaining to concentration curves of which the following may be reproduced for the purpose of this paper:
i. If the income elasticity of commodity i, E i is greater than the income elasticity of commodity j, then, the concentration curve for i lies above the concentration curve for j;
ii. The concentration curve for commodity i will be above (below) the egalitarian line if, and only if E i is less (or greater) than zero for all income level greater than zero.
iii. The concentration curve for commodity i lies above (below) the Lorenz curve if, and only if , E i is less (greater) than unity for all income greater than zero.
It follows therefore, that if the concentration curve of a commodity lies above the 45 0 line, it is an inferior commodity, if the concentration curve lies between the Lorenz curve and the 45 0 line, it is a necessary commodity, and if the concentration curve lies below the Lorenz curve, the commodity is luxury. Yitzhaki and Slemrod (1991) made an insightful use of concentration curves in the realm of public economics to analyze issues of tax reform. It is rather becoming conventional in the literature to look into the structure of indirect tax systems, and the possibility of reform by maximizing social-welfare function of the community subject to a government revenue constraint 4 . This approach presupposes the knowledge of Indirect Utility Function of the community, and thus the respective demand systems in order to be of any empirical use. When one looks at the severe limitations that developing countries face to meet the data requirements of this approach, then, the search for an alternative method remains a very compelling one. In this respect, the Marginal Conditional Stochastic Dominance Rules (MCSD) developed by Yithaki and Smlerod (1991) using the concept underlying concentration curves can be considered as a significant step to that end. MCSD is defined as a state where " if the (shifted) [due to tax incidence] concentration curve of one commodity is above the (shifted) concentration curve of another commodity, then, the first commodity dominates in the sense that a small tax decrease in the first commodity accompanied by a taxi increase in the second (with revenue remaining unchanged) increases social welfare functions. In other words, if and only if concentration curves do not intersect will all additive social-welfare functions show that the tax change increases welfare. We refer to these rules as Marginal Conditional Stochastic Dominance Rules" 5 . Normally this proposition would have required the plotting of n(n-1)/2 curves, which for a sufficiently large number of commodities becomes cumbersome. The Gini-coefficient has been used to identify a class of easily computable necessary conditions for welfare dominance via the translation into income elasticities. This condition states that the income elasticity of commodity i should be lower than that of commodity j in order for commodity i to dominate commodity j in the event they are subject to an indirect tax.
We may show the above relations explicitly using the concentration ratio or index concept, which is defined as one half of the area below the 45 0 line minus the concentration curve. That is,
Where, c i is one-half of the concentration ratio, m i is the mean expenditure on commodity i, X i is total expenditure on commodity i, and F (y) is the cumulative distribution of income. 4 see Atkinson (1970) for the specification of a social-welfare function, Ahmad And Stern (1984) , King (1983) , Cragg (1991) for empirical application and Deaton (1979 Deaton ( , 1981 for the implication of additive preferences to optimal commodity taxes. Therefore, the area between the concentration curve of commodity i, and the concentration curve of commodity j can be written as:
And m y stands for mean income or expenditure. Here the revenue implication of the policy reform is assumed to be neutral that is there is no gain or loss to the government. We may interpret b i /S i as the weighted average income elasticities of commodity i, the weight being here the Gini-coefficient-implied welfare function, and is a nonparametric estimator of the slope of the regression line of S i on y.
6 Thus for commodity i to dominate commodity j the weighted income elasticity of commodity i should be larger than for commodity j. The weighting scheme employed here is the Gini-index which also implies a specific form of social-welfare function. In fact, we can further broaden the weighting scheme by using the notion of the extended Gini index , which is given by:
where, G () is a parameter chosen by the investigator. The Gini is a special case of G () where,  is 2. The higher is  the greater is the emphasis on the bottom of the income distribution.
Demand systems and household welfare
A related approach is to construct a simple demand system for the commodities of interest and use the direct link between expenditure shares and Gini coefficients to quantify the extent to which the rise in prices has impacted on the overall Gini coefficient (Kakwani, 1980) . From this exercise it would be possible to tell whether the inflationary process is against the poor, distribution neutral or biased against well off households. The basic framework is that of the Stone-Greary utility function that gives the Linear Expenditure Systems, which is given by:
see Yitzhaki and Slemrod (1991) , op cit , pp 487.
Where p it is price of commodity i prevailing at period t, x it is quantity of i demanded by household h at period t, y ht is total income of household h at period t and i  and i  are parameters to be estimated, representing respectively the "subsistence" consumption of commodity i, and i  is the marginal budget share. The structure of the LES is motivated by the assumption that regardless of income levels, each household allocates its income first on subsistence goods and the remaining is driven by consumption preference. Estimation of (2) is complicated by the non-linear term linking marginal budget share with the "supernumerary" income or consumption expenditure so that a numerical approximation is used in the context of non-linear system of equations. Despite some limitations, the LES provides a simple framework to capture the welfare implications of changes in relative prices. Estimation of (3) from one cross-section data can be made using additional information on consumption decision, such as savings. For instance, it is possible to establish whether inequality of income changes due to changes in relative prices. To do that we use the result in Kakwani (1980) that links Gini coefficient between two price settings on the assumption that real income among households is held constant:
Where Gt is Gini coefficient at period t with price vector P*, t  is mean consumption expenditure at period t and 0  is mean consumption expenditure in period 0. Using estimated coefficients from (3), it is possible to compute the Gini coefficient at the new set of prices and examine whether or not it leads to a worsening state. The LES is less attractive to investigate price responses though.
A better framework to estimate price elasticities for a wide range of commodities, such as teff, wheat, and maize would be flexible demand functional form such as the Almost Ideal Demand System (AIDS) of Deaton and Mullebauer (1980) , which is given as follows:
Where: w i is the i th budget share, p j is prices of commodity j, δ is the price coefficient and β is the income coefficient of demand for commodity i and P is a price index that is implicitly defined by logP as in equation 2:
Demand theory imposes structure on equation (1) by assuming that demand function is homogenous of degree 1 in prices and income, and that price responses are symmetric across commodities. These assumptions lead to the following well known restrictions:
Several approximations have been suggested in the empirical literature to consistently estimate the system of demand equations given by (1) due to complexities involved in equation (5) 7 . Following Hayes et al (1990) we use the Laspeyers index to estimate equation 2 which is given by :
A linear approximation of the relevant elasticties is also given by the following equations:
Own-price elasticities:
Cross-price elasticities:
The income elasticities
Compensated (Hicksian) elasticity of demand is given by:
To address possibility of non-linearity in expenditure functions, we complement our estimation with a quadratic specification of the AIDS model that is frequently used in applied work (see for example, Banks et al, 1997 for the derivation of quadratic AIDS model; and Bopape and Myers, 2007 , Tasciotti, 2007 for recent applications). The quadratic AIDS demand system is given by:
where,
Estimates of the appropriate own and cross price elasticities, as well as, the income elasticities is reported for equation (11) as a further test of robustness of the lineraized AIDS specification.
In addition to non-linearities involved in the estimation of the AIDS model, there are a number of other issues such as censoring of the expenditure data due to zero observations that pose econometric challenges. Parameter estimates are controlled for selectivity bias due to censoring. The censoring issue further complicates the soundness of the theoretical restrictions outlined above, like symmetry, adding-up and homogeneity assumptions. In this study we address some of the empirical issues, such as non-linearities in expenditure functions, of estimating a consistent price and income responses by a typical household.
Data
The data for this study comes from two sources. The first is the panel data set collected by Addis Ababa University in collaboration with Oxford University for rural areas and University of Gothenburg for urban areas covering the period 1994-2004 in five waves. This data set contains most of the variables of interest here. The sample is 3,000 households divided equally between urban and rural areas where nearly 90% of households for rural and 60% for urban have been interviewed in all waves. In the rest of the cases, appropriate replacements have been made. Thus, the unbalanced data consists of approximately the history of 3000 households in five waves. The second data set is the 1999/2000 Household Income and Consumption Expenditure Survey (HICES) of the CSA, which covered a nationally representative sample of 17000 households with variables on income, consumption expenditure, household demographics and others useful for welfare analysis.
The panel data set originally consisted of approximately 3000 households, equally divided between rural and urban areas. The nature of the data, the sampling methods and other features are discussed in detail in Bigsten et al. (2005) . It is one of the few longitudinal data sets available for Africa. The data covers households' livelihoods, including asset accumulation, labor market participation as well as health and education and other aspects of household level economic activities.
The common problem in using consumption expenditure for welfare analysis is that of measurement errors. The major source of errors could come from problems associated with accurate reporting during data collection, which in general has to do with the level of disaggregation of consumption baskets. The finer the consumption breakdown the better is the accuracy of measurement (e.g. Deaton, 1997) . In our case, the consumption breakdown is very detailed, and has been held constant to allow inter-temporal comparisons. In computing consumption expenditures, we used quantities reported for each commodity by respondents and per unit prices from the nearby market. However, major food expenses among households in Ethiopia are difficult to measure, particularly in rural areas, because of problems related to measurement units, prices, and quality. The consumption period could be a week or a month depending on the nature of the food item, the household budget cycle, and consumption habits. Own-consumption is the dominant source of food consumption in rural Ethiopia, particularly with regard to vegetables, fruits, spices and stimulants like coffee and chat.
constructed conversion factors for all types of commodities that are comparable across households.
There may also be other sources of error that are systematic across households (say better educated households could be relatively better at keeping records of their regular expenses), or across survey periods (seasonality effects). So, consumption expenditure is not immune to measurement error even in the best-administered surveys.
Discussion of results
4.1.
Incidence analysis of the welfare impact of inflation
As described in Section 2, the pattern of consumption could provide important information on how changes in the relative prices of consumption goods might affect welfare across a crosssection of households. In this section, we discuss results based on the behaviour of concentration curves for a wide range of commodities to investigate two key issues. The first examines the distributional consequence of changes in the relative price of commodities. The second issue deals with welfare implications of possible government interventions through price supports financed mainly by raising taxes on commodities or income. Concentration curves for a wide range of commodities have been constructed for rural and urban households separately. To compare results, we have used the nationally representative income and expenditure survey of the CSA, 1999, focusing on urban households
To get a sense of the profile of consumption, Table A1 and Table A2 report detail profile of consumption expenditure by consumption quintile and rounds. It can be inferred from these tables that monthly total expenditure on consumption between 1994 and 2004 is devoted largely to food and drinks, as one might expect in a poor economy such as Ethiopia. Thus, changes in prices of food and drinks relative to non-food consumption items can have significant effects on consumption growth, an issue that will be taken up in great detail below. Among food items, cereals account in rural areas about 42% and in urban areas 22% of total consumption expenditure, of which teff, wheat and maize play a major role (Table A1  and Table A2 ). Thus, we focus on the welfare implications of changes in the relative prices of cereals, mainly that of teff, maize and wheat and discuss some of the policy lessons that can be drawn if subsidizing one of the commodities is taken as an option to support the poor population.
We report our results separately for urban and rural households based on visual inspection of the concentration curves for several commodities taking total consumption expenditure as a point of reference. In addition, the concentration curve results can also be used to make a pair wise comparison of subsidizing a particular commodity financed through revenues raised by imposing tax on the other commodity. The comparison with the Lorenz curve (or the concentration curve of total expenditure) is useful since it can capture a uniform commodity tax, such as value-added tax, which is common in Ethiopia, as it is the sum total of consumption expenditure obtained from the market. The Lorenz curve also provides a useful reference point to classify commodities into groups of necessities, luxuries and inferior goods. We report our results first for rural and next for urban households based on the pooled panel data. 
Lorenz curve
In rural areas, the concentration curves for teff and wheat lie slightly above the Lorenz curve and in some quintiles the three curves cross (Figure 1 ). This implies that there is mixed welfare dominance for the poor and rich households (see Howe, 1993) . However, for maize, consumption seems to be consistently closer to the 45 0 line suggesting that it is a supernecessity commodity. In general, price increases in teff and wheat adversely affect the nonpoor rural population. According to the discussions in section 2, these commodities tend to be "luxuries" where their consumption increases with household income: where elasticity of demand with respect to income is greater than 1. We also considered welfare dominance for a set of commodities, which rural households generally tend to buy from the market: kerosene, laundry items (soap, soap powders, etc), and transport expenses. Our result suggests that increases in the relative prices of these commodities would particularly hurt the poor (see Figure 2 ). Table ( 1) summarizes the sign and level of the income elasiticty for a group of commodities for rural households. Most consumption goods in rural areas tend to be necessities, including those that are officially provided free of charge, such as education and health. In this context, increase in the relative prices of teff and wheat do not have a major impact on rural poverty, though rise in the price of maize and various other non-agricultural goods and services can significantly affect the poor. This result is consistent with Derocn's (2004) analysis of terms of trade shocks on consumption growth. In this context, the widespread practice of distributing wheat freely or through food-work-programs is notable. Teff, while being the hallmark of Ethiopian diet, particularly in the Northern part of the country, is consumed by the relatively rich. Maize, animal products in general, spices and processed food such as pasta tend to be necessities and thus rise in the relative price of such commodities has adverse effects, or analogously an increase in tax to subsidize any of the commodities can improve welfare.
In urban areas the situation seems to be different. Teff and wheat tend to be necessities for all income groups, with maize lying above the 45 0 line-see Figure 3 . Thus, a subsidy particularly on teff and wheat can improve welfare. In the case of maize a subsidy would benefit the poor disproportionately, as it is close to being an inferior commodity whose consumption declines with income. A subsidy for urban consumption of teff would have a much stronger welfare effect than a subsidy on wheat, which is currently practiced in the country. The welfare gain is also considerable since the overall share of teff in total cereal consumption is much higher in urban areas (Table A2 ). 
As depicted in Figure 4 and 5, and also Table ( 2), urban consumption pattern exhibits significant non-linearities in a large group of commodities, mainly at higher consumption quintiles. In general, in addition to cereals, such items as sugar, kerosene, electricity, pulses, coffee, tea, education expenses and personal care fall under the category of necessities in urban areas so that an increase in the relative price of these commodities will have adverse effect more on the poor population than the non-poor.
4.2.
Inflation, inequality and consumption growth in Ethiopia
Illustration with the Linear Expenditure System
Results from the preceding section indicated that relative prices can have different distributional impacts depending on whether a particular commodity is a necessity, luxury or inferior commodity, and that it is important to distinguish between rural and urban areas. We can extend this insight by linking the inequality of concentration curves with the overall inequality of consumption expenditure. That is, it is possible to evaluate by how much overall inequality as measured by the Gini coefficient changes due only to changes in relative prices holding household income constant. We base our computations on the normative concept of distribution of income that would maintain individual utility constant. To operationalize this, we use one of the earliest and simplest expenditure systems used in the empirical literature, the Linear Expenditure System, whose features have been sketched briefly in section 2. We estimated the coefficients of Equation (2) using savings to identify all the parameters (see Lluch, 1974 and Lluch and Powell, 1975) .
The data used for this particular purpose is the urban Household Income and Consumption Expenditure Survey collected by CSA in 1999/2000 since it has a wider coverage and is nationally representative. We used single equation OLS to estimate first the parameters of each group of consumption items, and used savings as a residual "consumption good" to identify
. Once the total subsistence expenditure is identified, then, we can use equation (4) to compute the "true-cost of living index" as well as the magnitude of changes in the Gini coefficient resulting from relative price changes. We used 9 commodity groupings, including savings. The saving information includes only Iqub 9 contributions and bank deposits at the time of the survey. 
Source: authors' computations based on HICES data set
The other consumption groups and the resulting estimates of the parameters of the Extended Linear Expenditure System are given in Table ( 3). The second column of Table ( 3) provides the minimum expenditure needed in each category for subsistence for a typical household.
Negative values indicate the commodity in question may not be that "necessary" for subsistence (see for example Deaton and Mullebauer, 1980) . In our case, only two commodity groupings, that is Food and Drinks and Others' categories led to positive minimum consumption expenditure. For savings, the subsistence amount is assumed to be zero. The total minimum amount needed for subsistence according to the ELES estimates is around Birr 510 per person, which can be computed by adding the second column of Table  ( 4) with the negative values set at zero. The third column reports marginal budget shares for each group of commodities. Based on these estimates, it is possible to work out the cross and own price responses for these commodities, but, since the ELES is highly restrictive in generating price responses, we defer reporting the results. But, the last column of This means that the degree of welfare loss due to inflation is much higher than implied by the general price index: that is households on the average would need an additional 12% increase in expenditure to remain as well off as they were in 2000, apart from adjustments they would need to make for the rise in the general price index. Secondly, income distribution would worsen by about 2-percentage point between 2000 and 2006 due only to inflationary processes. In effect, this means that inflation tends to erode more the welfare base of the poor than the non-poor in urban areas. If the trend of rising income inequality reported during the last decade (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) has prevailed in the last two years also in urban areas (see (Bigsten and Shimeles, 2007) , then, one would expect a further worsening of poverty due to the inflationary process and changes in real prices. The adverse effect of changes in prices on the poor implied here did not take into account the possible offsetting increase in real per-capita income during the period. Still, the current change in overall prices in urban areas tends to affect adversely more the poor than the nonpoor population.
Consumption growth and price shocks
The above framework has a limitation in capturing welfare changes since it abstracts from the simultaneous changes in relative wages, and in the rural context, incomes in the wake of relative price changes. Thus, we may not be able to get the full impact of changes in prices on household welfare. An economy wide model might be of help, but its data requirements and the structure it imposes on the behaviour of economic agents, markets and institutions makes it less attractive in the Ethiopian context. Availability of panel data at the household level provides a rare opportunity to examine the price responses of consumption as in Dercon (2004) . This is a dynamic model where consumption growth for each household is allowed to respond to price shocks after controlling for the effects of changes in other key determinants of consumption. The model specified is:
Where it C is consumption expenditure by the i th household in period t, it P is relative price (in this case the terms of trade for agriculture), ikt K represents household i th 's k endowment (land, education, oxen, etc..) and sit S captures other covariate or idiosyncratic shocks, such as drought, illness, etc. Equation (11) provides a convenient framework to quantify the effect of relative price shocks on the consumption growth of a typical household after controlling for the contribution of other determinants of income. We estimate (11) by a linear transformation through first-differencing (to identify u i ) for households in rural and urban areas covering the period 1994-2004 to decompose the change in consumption into components of shocks and changes in human and physical capital.
Nearly all households in our sample in rural areas are farmers so that a rise in food prices, particularly cereals, should be good for them as producers, but, bad as net buyers from markets. For net sellers, the benefit is both from the real income side (better revenue from crop sales) and improved utility from consumption of a commodity whose market price is rising fast. The common method of identifying net-buyers and net-sellers is to take the difference between reported crop sales and total crop output. Households with a net output position are net-sellers. For such households, a rise in the price of cereals or grain brings welfare gain through two channels, increase in household income as producers as well as increase in utility as consumers depending on their preference for cereals. For net buyers, the net welfare effect could be positive or negative, again depending on the strength of demand responses to changes in income and prices. Thus, the welfare impact on rural households of rising food prices is an empirical question. In Ethiopia, average income level is so low that very few households have a surplus in their monthly household budget (Figure 7 ) putting a majority vulnerable to price shocks. In a majority of cases, farmers in Ethiopia engage in the grain market in a complex way. Most produce high value crops (such as teff) for the market to buy cheaper ones for consumption, such as maize or barley. In other times, there is a tendency of switching to export or cash crops (mainly chat) in response to relative price changes. Thus, the criterion used to identify net sellers and buyers misses a very important dynamics in the choice of crops for production and consumption. To partially address this, we instead use size of landholding as a potential indicator of net-crop position. A cursory look at the response of real consumption growth to price shocks could be seen in Figure 8 for different household groupings: land-rich, land-poor and the average household. The non-parametric estimate suggests that more or less land-rich households tend to experience real growth in consumption following rising food prices (weighted average prices of four types of cerealsteff, wheat, maize and barley), while for the poorest consumption seems to have deteriorated significantly. (11) for each category of households. We allow for the persistence of shocks so that we estimate a dynamic consumption model not only as a function of growth of endowments and shocks, we also include lagged consumption changes as additional explanatory variable. (11) using Generalized Method of Moments to deal with issues of endogenity as a result of the lagged consumption on the right hand side of equation 11 (see for example Bond, 2002) . We can infer from Table 5 that for the average or typical farm household, rise in the price of cereals could lead to deterioration in the rate of growth of consumption expenditure. A 1% increase in the rate of growth of price of cereals could dampen the rate of growth of consumption by nearly 0.9%. On the other hand, a rise in the rate of growth in the agricultural terms of trade leads to growth acceleration in consumption. For the land-rich households, rising prices tend to contribute significantly to consumption growth (Table 6 ). Both rise in real and nominal prices of agricultural prices contribute to consumption growth for the land rich households suggesting that relatively wealthy farmers could benefit from price reforms that favor the agricultural sector. The picture for land-poor households is rather bleak. They do not benefit from real price increases and actually lose significantly from increase in the rate of price of cereals. A 1% rise in the rate of growth of cereal prices could lead to 1.34% decline in real consumption growth. To keep per capita consumption levels unchanged, poor farm households need much innovation to do to raise farm productivity and identify other sources of income, such as nonfarm activities or employment with other farmers. The situation is straight forward for households in urban areas. Rise in the relative price of food would decrease consumption expenditure significantly (Figure 9 ). During the decade under investigation, real consumption per adult equivalent declined on the average by approximately 1% in urban areas, while the real price of food in comparison to non-food items increased by about 1.8% per annum, leading to an approximately 2.9% decline in consumption (Table 8) . So, over the decade, close to 30% of the decline in real consumption growth could be attributed to rising food prices. The trend since 2004 in the rise of food prices against non-food items is phenomenal. It is thus possible to imagine the impoverishment of households in urban areas. 
Own and cross-price elasticities for selected commodities using AIDS model
As part of the exercise to evaluate the welfare implications of changes in relative prices, in this section we report demand responses to changes in prices and income. Estimates of price and income elasticities can be useful for multi-market model analysis to examine the effects of price changes. Our estimates are based on the AIDS model, which has several attractive features, compared to say LES, which we estimated to illustrate welfare impacts of inflation. The AIDS model does not impose a structure on the type of utility function so long as it meets certain general criterion. Also linear Engel curves are not imposed (see section 3 for details of model specification and some estimation issues).
We report here four specifications of the AIDS model with and without controlling for a set of socio-economic characteristics of the household such as demographic profile, region of residence, education of the head, sex of the head and others to get a robust elasticity estimates. In all cases, restrictions required by choice theory are imposed on the coefficients. These are the additive restriction, which states that all coefficients of the price variables add up to unity, that the sum of marginal budget shares should add up to zero and symmetry of the price responses which is related mainly with the positive-definiteness of the second order condition for maximum ( or the Slutsky matrix). 
Source: authors' computations based on the panel data
The system of equations underlying the AIDS model has a non-linear component due to the specification of the general price given in equation (7). To simplify the complications involved we use instead the Lasperyes price index given by equation (8) to approximate the general price index (see also Molina, 1994) . By thus re-specifying equation (7) as in (8), we make a linear approximation to the AIDS model. To allow for the possibility of non-linearity of the Engle function, we used the Quadratic AIDS model fully specified in equation (11).
The system of equations is estimated by 3Stage Least Square method with the above restrictions imposed on the coefficients. In addition, to allow for inter-temporal and spatial comparison, we used real prices instead of nominal prices. For this reason, we deflated each price variable with a weighted price index using 1994 as a reference period, and Harsaw, one of our rural sites as reference. Thus, all prices are adjusted for spatial as well as temporal variations.
Table (9) reports estimated elasticity using expenditure on cereals as a proxy for total household income. This is essentially based on the assumption of two-stage budgeting and separability of utility function where the focus is only on the response of demand to changes in the prices of teff, wheat and maize given the total income devoted in the consumption of cereals. Decisions on the consumption of other goods are made independent of consumption decision on cereals. Accordingly teff is a luxury good while that of maize and wheat are necessities. This is further confirmed by the non-parametric estimate as shown in Figure 10 . But, price responses tend to be stronger for the three types of cereals considered in our analysis. Once we broaden our commodity groupings, the price and income response change significantly. Table 10 for instance reports that teff, wheat, and maize become luxury items once we allow choices for other goods also. Own price elasticities tend to remain stable except for teff, which has declined markedly. Alternative commodity groupings are also reported in Table A3 and A4 where we have taken a larger set of choices for households. In this case, income elaticities for teff and wheat remained luxuries, and maize remained a necessity. Allowing for the non-linearity of Engel function does not change the degree of price or income responses of demand (Table 10 ). In fact, price and income responses tended to be much stronger than the linearized version of the AIDs model in rural areas. The overall trend regarding price responses is that the three typical cereals tend to be price elastic in many specifications, with evidence of wheat being a close substitute for teff, especially in cereal growing areas. This pattern is consistent across most of the alternative specifications, and thus appears to be robust. 
Regarding urban areas teff and wheat tend to have an elasticity closer to unity when allocation is restricted to cereals alone, suggesting some degree of being necessity and there is strong own price response, which is understandable given the high degree of substitutability indicated among these crops (Table 14) . Maize tends to be an inferior commodity (negative income elasticity or very low income elasticity) with relatively high own-price responses. We also note that maize tends to be a good substitute for teff and wheat in urban areas, perhaps explaining part of the high own-price elasticity (Table 15 ). 
When we use broader commodity classifications with the Other group including total consumption expenditure, less expenditure on teff, wheat and maize, the price and income responses decline significantly. Teff, wheat and maize now become necessities for urban households, which also remained unchanged as shown in Table A5 and Table A6 . In addition, allowing non-linearity in the Engel curve significantly changes the price and income responses as shown in Table (16) . Except for maize, the other cereals are now price and income inelastic. This indicates the persistence of taste in affecting demand for teff and wheat in urban areas and is also consistent with the non-parametric estimate discussed in the preceding section. We found that changes in the prices of such consumption goods as teff, wheat and maize could adversely affect the people at the higher income quintile in rural areas, while in urban areas increased prices tend to affect those in the lower income quintile based on their consumption patterns. Pair-wise comparisons of welfare dominance showed that most consumption items tended to be necessities in rural areas and increases in the price of transport, kerosene, coffee, cooking oil, and other consumption items would lead to the worsening of welfare of poor households. This means that for example commodity specific tax is not justified on welfare grounds. In urban areas, the choices for using specific commodity taxes to finance subsidy on cereals are broader. Taxes on such wide range of commodities, such as animal products (meat, milk, etc..), cooking oil, drinks, transport services, utilities such as electricity, imported items to finance targeted subsidies on cereals could potentially lead to higher welfare or less poverty. The current government program intended to subsidize wheat through taxes on a wide range of commodities could be welfare enhancing in urban areas.
Overall, the recent hike in relative prices was found to increase the true cost of living by an additional 12% in urban areas, suggesting the severity of the welfare loss associated with inflation. In addition, if unchecked, inflation in urban Ethiopia could worsen income inequality significantly. It is estimated that between 2000 and 2006, the Gini coefficient might have increased by 6.1% due to changes in relative prices, that were adverse to the urban the poor. This result coupled with the recent trend of rising inequality in urban areas (see for example Bigsten and Shimeles, 2006) , suggests that gains in average per captia growth can be eroded easily leading to growing impoverishment of households in urban areas. The impact of rise in the real prices of cereals on the welfare of rural households is more complex. To partially address this issue, we specified a dynamic model of consumption growth, which is a function of changes in household endowments and price shocks. The model was estimated for three distinct groups which potentially could address the netpurchasing position of a household. These groups are: land-rich, land-poor and a typical farm household. Our result imply that real growth in consumption is positive for land-rich households while it remains negative for a typical farm household and deteriorates significantly for the land-poor households. Certainly such significantly diverse outcome would have a negative consequence on the pace of poverty reduction in rural areas.
Finally the study estimated a fully specified AIDS demand system for rural and urban areas to generate effects of price and income changes on demand, particularly that of cereals. Using pooled panel data, the estimates generally confirmed with what demand theory predicted. Own price elasticities tended to vary significantly with different specifications in rural areas. Overall, the evidence suggests that demand for teff, maize and wheat tends to be elastic, with evidence of substitutability, especially between teff and wheat. In urban areas, all three types of cereals tended to be necessities, and relatively price inelastic. 
